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(54) METHOD OF MOUNTING ELECTRONIC COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of mounting 
electronic component by which joining can be performed at fine 
pitches in a short time at a low temperature and highly reliable 
joints can be obtained. 

SOLUTION: In this method of mounting electronic component 
an electronic component 20 is mounted on a circuit board 10 by 
joining a circuit electrode 11 formed on the board 10 to a device 
electrode 21 formed on the component 20. The electrodes 11 
and 21 are joined to each other by solid-liquid diffusing low- 
melting point metallic layers 31 and 32 into the electrodes 1 1 
and 21 by melting the metallic layers 31 and 32 by heating and 
pressurizing the layers 31 and 32 in a state where the 
electrodes 11 and 21 are faced to each other after the metallic 
layers 31 and 32 are formed on the electrodes 1 1 and 21. 
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AG, = RTInri+RTlnXi (4) 

r. r X' , R 12 !5 ft £ ft , T It&ttUmxhZ, $ , ffl^Xt*J»t5gft3i^^=¥-A 
Gift, «T© (5) 
[ 0 0 5 7 ] 
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[ ft 5 ] 

AG I = X(l-X)(A u + (l-2X)B IJ +C n X.(l-X)) (5) 

::t, #J ;L ff , Sn I ntf>* ± IE <D £ 0 l£ , I nC|^liX=52 1 

S n <D & X = 4 8 T*J) 5, 
[ 0 0 5 8 ] 

I niCuiOglSltillLt (5) Sffl#«StA ij =- 1 2 9 9 0, B 
ij = -14383, C , j = 2 3 9 8 2 , X=0. 5 2 & ft A I - 5 £ , 
[ 0 0 5 9 ] 

[ & 6 ] 10 

AG,=-1 6 0 4. 6 2 J/idoI (6) 

# # £> ft * . H3 , SntCutroSlStt^tlSLt, (5) S^^ftf-A,^- 
35479, B„ = -l 9 1 8 2, 0^= 5 9 4 9 3 , X=0. 4 8fcftAt5t. 

[ 0 0 6 0 ] 
[ft 7 ] 

AG, ==—5 34 0. 6 5J/mol (7) 

# ft 5 . (3)S:t(6)^i'9,In-CuS^I-i3lt5S*a A Sr**, (3) 

St (7) Si^ Sn-CuS«?CtJlt5»ia,t;#ftSi, « T <D (8) (9) St 20 
ft -5, fc* L , R = 8 . 314[J •mol" 1 -K" 1 ], T=700K (427*0 X' h Z 

o 

[ 0 0 6 1 ] 
[ft 8 ] 

a A =exp (AG./RT) =0. 8 3 5 (8) 

[ 0 0 6 2 ] 
[it 9 ] 

a B =exp (AG./RT) =0. 6 3 2 (9) 

30 

BWfc*Jft5*iBiiaj*Srz*, z.itiitf, M&<£tt:j A /JBli, «T© (10) , ( 
1 1 ) a: -e * s ft 5 . 

[ 0 0 6 3 ] 
[ft 1 o ] 

J A /J B =(a A p A /a B p B )(M B /M A ) ,/I 

= : ( 7 A X a P a/ 7 B X b-P b) (M b /M a ) w = Z (x a /Xb) (10) 

[ 0 0 6 4 ] 

[ ft 1 1 ] , 40 

Z = (t a P a /7bPb)(Mb/M a ) ,/j (11) 

Z(0 (10) , (1 1) iCZffllSU/^iys, aK3BfiJc»Jtas5c»-&^©»ric ( 
In»*l^:x A =52, SnfflM: x B ='4 8) L < ^ 5 ^ttfi) 5. «t o T , ( 

1 0 ) S (C *3 ^ T , I nO^?tM,= l 1 4, 818, SnO^^-*M B =118. 71 
0, a A =0. 835, a B =0. 632, Z=l£ftALT, 

[ 0 0 6 5 ] 

[ft 1 2 ] 

(Pa/Pb) = Z(x A /x B )(a B /a A )(M A /M B ) 1/2 =0.81 (12) 
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# # £> ft 5 . LtiioT, r © (1 2) S^IfctiafftiS i^fti#TT-|ft 
£ r 2: T' , I n : Sn = 52 : 4 8 i45i54, C u ± ~ © S n I n^fg-^^fiScIJia 5 

16 i ft 6 . 

[ 0 0 6 6 ] 

ft*5, _b!e©3^ffiit (p»/p B ) «:* H*«>3!l#i*fc, If tol^ 

flE«r«Wi-*-fcfcj:oT«iiPBrfi-c*>5. as a « -c *> a * & © a« « , a 

15, tt? if- a :n - © pi St t i u 8Hktttt0tt6 > *0&&a'Kfci-s t , #&* 

[ 0 0 6 7 ] 

: t ia t) , UK « £ it a* S ft -r 5 . 

[ 0 0 6 8 ] 
[ 0 0 6 9 ] 

* , I n-CuSlSSitfSn-CugSK^ttSglai, a B «: * » * 88 K (5) 

14fitT-&> -5 Of, 5 C u tttf oagtfflftESVaA ic ft 5 <fc o \c , 

km-? z * - ?imms.m&mmi- z , 

[ 0 0 7 0 ] 
[ 0 0 7 1 ] 

r © m -8- , #J X »£ , SnlnSS^il^Mti, I nfi itfS n 0^a{JH„ W B ( 
a * % ) T' ^ i" t , £1 T © (1 3) , (14) St<t5, 
[ 0 0 7 2 ] 
[IS 1 3 ] 

X A = 1 / ( 1 + (W B /W A ) (M A /M B )) (1 3) 

[ 0 0 7 3 ] 
IIH] 

X B =1/(1 + (W A /W B )(M B /M A )) (14) 

LftiioT, iE» (13) , (14) at, (10), (11) SKftAtt, 

i^^a*it r A / r B fi, hto (i 5) 5tT*s$ft5o 

[ 0 0 7 4] 
1*15] 

r A /r B =(7 A XAPA/7 B x B PB><M A /M B ) ,/2 

= ( 7 A P A / y b P B > (M B /M A ) 1/2 (W A /W B ) (15) 

(13), ( 1 4 ) 5£ $3 V> "C , In©#?£M A =114. 8 18, S n © # ? * M „ 
= 118. 710, I nOlt%W,= 0. 52, Sn©Si:%W B =0. 4 8 £ ft A "f 5 
t, % A =0. 5 2 8, z B = 0. 4 7 2 5:15. 
[ 0 0 7 5 ] 

LfcriSo-C, (15) 5t © £ 52 ( T A / T B ) # 0. 52/0. 4 8 i ft 5 <fc 9 ft ( y A 
p a /v b p b ) ©Jt£W»1-5t, 
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[ 0 0 7 6 ] 
[& 1 6 ] 

( V a P a/v b P b> = < r A / r B ) (M B /M A ) l/2 ( x B / x x ) =0. 98 (16) 

ft *. tfc^oT, r © (16) SC^aifc-fS*ff«atJ s SK»ffii:4<5J:5** 
#TT'ltt5: tt, In : Sn = 52 : 48t4 5i5ft, Cui'-OSn I n*S 
£&©f£lgias^fili:&5o 
[ 0 0 7 7 ] 

ftfc, JbE©l&ft(Eit.R.U ! «*«ft ©8? (y A p A / v B p B )HU %Bl<Z>$*ttft. 3$$g 

3&»<p i t;^**ife ©ma? fcttfl-f-* r t ft i o x «» Rrtte *> s 10 

o 

[ 0 0 7 8 ] 

ICH, Mflg-?;fc3«£-&©fig(i, tflf-All8l<!)l^> JmfR fl! « * ^ - 

Si«i©i^4oSS#8ftt5 &&JRf&#©M$ia>fe©MSg:fc<fctff§*# 
^tifixfftt^^, fiMft ft #j£1-5&»B«:fcJ:tf8*rofB#£ ft 
SCftisriCi!)', S ^iE it tfi m ft i- 5 . 

[ 0 0 7 9 ] 

lolltj;!), #&jRj&#©fS^ffi ©>[!#£ ft T St. ^#*a s £ftL 20 

, ft ISSolEfttMt 58*©«*HEft*as#&JSj£#£ft&&5 

[ 0 0 8 0 ] 

** T? * 3 . t - * ^ © « # © IS g ft £ 9 II * # #• © c u tt 1i © M ^ £ ft 1" 5 i: , £ 
&JRfi£# I n , Snt S#^«C u £ © R J& ft *3 5 S * » £ ft -J" 5 » , fi«£ft ft 
i-5S*Offi»*ft*^#A«rii^*ftft'5c5-4:ftJ:9» i£ *« « ft # * ft 1" S . 
[ 0 0 8 1 ] 

IS flil © ra S , ^#4 3 ©*SS*Jit/^ir»*©SS© i &S'J^«B©^-fft^-o©$iJ 
[ 0 0 8 2 ] 

*-CV^<«-a-, ^l|iie©7 p n-fe^T*iSSi-S§^6tl^$iJ^I^' ? 7p'-^ffi5r**5©ftl4 

jS*«»Jt©8{«ra»T5*aas <t 0 U-CV^S ©T', tU L © i£ 1? fi , w#©# 

S £ * 5 i £ t> $ * W T* & 5 o 

[ 0 0 8 3 ] 

Sfc» a±-Ctt, fiSt^^JSJi £ L-Cii^i!S©«-a-^ £ R C*il*©s&»lgSr#5 i i 45 
T-# 5 <t 5 ftT5 fc»©*as^Jfi'<fc^, **Wftfc1t*filtJ«A«*©^ia*jSfeH:» -t 40 
JE <0 J: 5ft*SCIS*n5t)Ot(ift< , £ * » <0 A ft fc S ft j* © IK # IK * ft 3 
t5l:LTUi\ *«*©«££©»j*ft B«©Rfij*ft i ©HtfftJS C 

[ 0 0 8 4 ] 

ft ft , 01 (a) ftjj*1-fiBj&&ftJi3l, 3 2iS#mtfctt«i»6, 01 (b) ft 7* 

•fj; 5 ft, t^S!S2 o^isiiisssi oiii'-ii^t 1 (sit^^MS 3 i , 3 2 m±&m 

*t5i5 ftiHtt1-5 0 

[ 0 0 8 5 ] 

^ U, r © ft <§ T* , 2 0 0 r. W T T* #0 M EE £ ft 5 £ > 01 ( c ) ffti 50 
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ttRjft^Rf 3 l, 3 2#*m,tftBA4*l3 0i4 9, IK. BlliilW* 
-T-tt^l+^SlSffiffcLT, Hi ( d ) It -f «fc 3 It & # 4 *> ft 5 „ 
[ 0 0 8 6 ] 

■e *> 5 , m *- ti . y » y7*y?* zzft^xftk o ^ -kit. nmm 

±©{ig**li, D J- ?*SfcJBi^ J: 9 IE 5ft It 4 5 £ HK-f 5. 

[ 0 0 8 7 ] 

;ci5K, *»W fcfcH-Ctt, jP»JPflE*200 , C£JlT-efT*5J:5lw1-5wtaJ-e 
15, rti|cj:9,fE*OttA/««#li*irt5-«tt4a«ia*T?«>*» 200-250 
< C£Jt'<T{£i&T-cDg-£;iS^tg£ft30T-, * ^ p °b 2 0^O|»^^-^t»i6 ^ i 

i5ft5. r 5 It, «-e-«*©JiiJRia«H:, 3 l , 3 2©i^it) o 

~ioo < CS5v , >fia?-efc5t.4##*Lv , >o . 

[ 0 0 8 8 ] 

* it , r. o n it $ SI ft *3 v> -c , fiB^^iii3 o#, astii 1x0*^112 1 
it, fiRAAii^. mn*~^£it@M«i- 5 * x-m t ©sti^ , a*mjEi-5 r t# 

[ 0 0 8 9 ] 

;til:iot, mi (d) |:Sti5l:, « © & It *5 T IS , SS^«tt 3 5 as 

, 4*Hti-o^4iHt«^sji5. r <Dm<&mm 3 5 «, 

**«|t|Hi*»o-C«»jil[lAJlo»*«JE**i-**» ^-Cl-o^^i 4 4 3. 

[ 0 0 9 0 ] 

LfctfoT, 3 5 Itft, «f IW^AJias9Jji»**nTV^4V^O-e, glycols 

*tttt#£i-5S-&8-**®1*ttftft#*-f , ±tt**©fttt&Mlt J: * r 4 lt45. tfc 

[ 0 0 9 1 ] 

o 

[ 0 0 9 2 ] 

3=fc, *DJE&fr 4 L T It , ±IE©*PMg, fiB^A* <DW®^K =t o T g 

4 5 # , |H<ltlO~30MPaffc5, 

[ 0 0 9 3 ] 

* fc, ±!E<0 <t 3 It , [HlSSttSl 1. *?ti2 10*BtiRa*0. 4 - 1 0 m m 

©aai-e*»*»*fc*jv^-ctt, «-§-*Kaiiiisi±*»tt**u-c*'&^r«fc 45 «t 5 it ad 
je-j-5 c 4##* lv^ «*«iB*JMtt*»i-**-eapSi-«©"e» 

^ y*©Wa*# J *»'<7S'*3sft.]:o-C, J^)^$n5«S^ffiltIHIiJ3i^*>5©^lt*3V^-C 
t) , &#4&£#«I£#5t4/!>ST-f5o t<D}f£©toJ£#:#4bTf;i, # 3= L < I* 5 0 
~1 OOMPat'fcS. 
[ 0 0 9 4 ] 

4 * , Itfto i 5 ic . ffiK A 4 « ■ 3 l , 3 2 » , 2)f^±w*-&mJi££fS£-frT 
#e>ft5££ia»e>4S»£fctt, *ft**i«>¥-All©»A«T ofiltfiJJ 

SRSrfT^, 2«W-h©*-^«l^@^^-fr-C^^l?r^^L, 2 0 Ot&Tt 

*PjR*PES:ff 4 5 w 4 
[ 0 0 9 5 ] 

g# t? f 5 * , X. If . Snli I niii>6452l«lJOi^tli. 110-125 

x.x-^mMmz?ft£ 3 r 4 # # * lv> 0 

[ 0 0 9 6 ] 

H)2lt|4, #3gej|ro||£|#ft©ffc©llMI§a 5 ^£ft-C^-5, 4*5, #T 



(13) 



JP 2004-111935 A 2004. 4. 8 



[ 0 0 9 7 ] 

z ommmmicte^^x m 2 (a) t ^ 1- j; ? ic , s^tti 1 , i^tS2 hi: 

M£ftfc{£Ifc.S&JSJl3 1, 3 2«r*fto3tf-Cffi1I£-fc-frfc*TV^ 02 (b) * 1" «fc 
)K, fiR^iftllSl, 3 2SrgM$*5. * L T , d <n ft fig "C , 12 (c) K * 1" J: 
5 ft*nMff LT , f£HA&JIJ|3 1. 3 2»ffit'i«tttltAAR|3 0H, JE , 

02 (d) (c^i-i^it, gKtii i, lftS2 i HJfiSSiSiatitf^&is 

[ 0 0 9 8 ] 

tLt, tF^i!3 B^f^Lfci^ JnjElcjUD^T. H 2 (d) Hit i 5 I:, S * 
S6a2 0 5;ft)lt57P y^f -^7'#y^©^y Oiaot« tt SB p°p 2 0 £ , H 

2 (d) ©$cf?#fflfc»o-Ci£;&fclg»£-frS 0 
[ 0 0 9 9 ] 

, #i* ufcwm*o*»*»©»««ttasiRi±i- 5 1 1 t> fc, sue* «»k <t 9 » iffl $ 

«fiilli:*^«®2li:(D^-g-Sl5irLT, f IS^^i 3 6 SL, £ PJ <£> ffi li £ 

[0100] 

[0101] 

[0102] 

IHJ609] 

[0103] 
1 

iai^^-f-*)£^fflv^-C«^a5p o n ^lHlKSS±^^^Lfc 0 
[0104] 

^v^^^^ufco iiiK««±ft t> c u nrnzMft ufc. 

[0105] 

±l£, ^tvfn2 (imSU ! 2 ^m, ^ttf J 4 /imros n I n (111 1 7t) £ $5 # 
± 5 » J* L fc . 
[0106] 

IIJIHTtl, I^Ii LtSn I n©ft^4 (In : S n = 5 2 : 4 
8) £ ffl W ±IECD (12) iUc *5tt 5 M E it ( P A / P b ) = 0. 8 1 i45i 5 

<D % £ S 14 1 0" S P a, 0 . 4 nm/m i nfffofc. 

[0107] 
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^^f;t I n : S n = 5 2 : 4 8 i4oTj3 9, I W J: t5 t&fi^OfiB^^R 

la^b^-t^fc 

[0108] 

^ Lt, IE1 (a) Cf ti5C ^OCu^^^i, C u «S 

o^g^r-a-^-tirfcm. mi (b) \z^-r x ? izmmzmf&z it , mi ( <= ) t/Tti^c 

, SnIn©Rj<&J:!>20 , CKVVia*137lC,ffia90MPa-?, 3 0 g> Pfl M M E 
[0109] 

^ <£• g H , 0 1 (d) titi^l:, S n I n It , CuWP~5££t-ffi»£^ <P ffl 
•fr & ■ a* # ft L fc v , i#ibt loc^AitfcSSI^tti'ifeiiTv^rti 5 . 

ffiMfi** mWm\Z t. 5»rffi«iSS t . X*-?^?D7t5'ff (EPMA) 
[0110] 

[0111] 

-£<0j£SH, iS^nfcS n I n gffiO&fttt I n : S n = 5 2 : 4 8 iftot*D, S 
[0112] 

;£ , 3" *g , Hll (d) i 5 Sn I nft, Cullt^ 5£ £ ffi ffc £ ft 

. <P Pfl & 1 d s # ft L ft W £ftiLTio<©^&lT'fc5«£$a 3 #bft-CV^;ii:/!iS 

, SiX^^S^m^ KIRttC ± 5 »T®m^ i , Xl^^^n7t7^f (EPMA) (' <fc 
&&-£#E©7c£&#f K <fc o T?l!8-ef fc, 
[0113] 
Xtttt 3 

[0114] 

£M Lfc. E]Ig£S±£ t C u «®£^j5)c t fc. 

[0115] 

±W-?:iX ; e^(-,*-^JlStbT, SnlO. 4 8 /i m , I nlO. 5 2/im*IHK« 
lb, ^ltll$ 1 (imt/iStHIfttOi^L*:. 
[0116] 

*L-C, mi (a) ic^1-«t5lc, -^©c u^yyi , Ih]SSS«o c u ttff 

©(fctt&^fr-frfcft, mi (b) X o fcttSSrfttt** , III 2 Otfl o»f B ] 

O ^ ffi j!jP «i tT . S nli I nli^lHTS n I nro^^i5r#fc, 
[0117] 

* © « . mi (c) * 1" «t 5 I- - Sn I n©iAiU0tl^\ fiSl37t« ff 

* 9 0 M P a T- , 3 0f}>raaiJ»JPffiUT«-&Ufc. 
[0118] 

t©gf , Si (d) ^ 1" i 5 , Snlnfi, CulSt-^itJit^, * M 
as#ft L ftv^, £ft t L T 1 o(D^4i T?fc 5 b Jit V> 5 r t , HIE 

£;£fi!!«*SMK £ SBrEftg t , XS?^D7tHf (EPMA) l:t58* 

# E W tc * £ W .fc o T 5118 f # . 

[0119] 
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* H H fc » 3 fU JB T* t 5 . 

[ n ffi © ffi * <c m m ] 

[0120] 

X. (a) *M±£*f|pJ (b) *M±£&tt£*fc:|£iL (c) JfliR* 

JESrfT*oTV^5g-&«otttB, (d) 8 £ & © « Kg £ * 1" ll T? fe 5 . 

o-c, ( a ) ii@ii±£*m s-sfctttt, ( b ) mmm±^mm * u)M 

JflJEtrft/£o-CV^g|-g'«i50!bi<i, (d)«^gPp 0 proSt!)^tT^oTV>5«ffi, ( e ) & 

[0121] 

1 0 : 

i i : ®&mm 

2 0 : 

2 1 : H^ttS 

30, 3 1, 3 2 : 1&MM.&m% 

3 5 : m&nm 

3 6 : ^F^-g-^g 
36a : li^fflLS 

4 0 : Ay 
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[03] 
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(51)Int.Cl. 7 FI T-7 3-K 

H 0 5 K 3/34 5 1 2 C 
C 2 2 C 28/00 B 

mmw% «*r s- 

«*;ii*;ii«f rfjjnwEHizzif n 1* 1 * *±w«*aftttrt 

#£jii»jii^mjiMHi2£f a i # i * s±««H5S£ttrt 

#&jiijwn«mjii« EBfflffffl i # i ^ s±«»Hs$£ttrt 
(72)«w# -m 

ws;iuwii«fmjii«KHizajf b 1 # 1 ■§• «r±*»85S£tfcrt 

F*— A(##) 5E319 AA03 AB05 ACOl AC11 BB01 BB10 CC12 CC44 CC48 CD26 
GG01 GG15 
5F044 KK14 LL01 LL04 LL05 QQ06 
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